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What is claimed is: 




1.1 In a cell stack of a proton exchange fuel cell, 
celi stack composed by laminating a plurality of unit 
cells andl a plurality of separators, each of said unit cells 
composed if an anode electrode, a cathode electrode and a 
solid polumer electrolytic membrane arranged between said 
anode and cathode electrodes, each of said separators 
arranged between said unit cells, respectively, said 
separator of said proton exchange fuel cell, comprising: 
a sepjarator substrate; and 

a mulpi-coating layer formed on said separator 
substrate; 

said rrfcalti-coating layer including at least two layers 
of a low electric resistance layer, a corrosion resistance 
layer and a deeling resistance layer. 



2. The Separator of a proton exchange fuel cell 
according to cAaim 1, wherein: 

said mult A-coating layer includes said peeling 




resistance layer\ provided on said separator substrate, said 
corrosion resistance layer provided on said peeling 



r <fil resistance layer, Wnd said low electric resistance layer 



provided on said cdrrosion resistance layer. 



3. The separator of a proton exchange fuel cell 



55 



according to claim 1, wherein: 

said multi-coating layer includes a peeling resistance 



and corrosion resistance layer made as one layer by combining 
said peeling resistance layer and said corrosion resistance 
layer provided on said separator substrate, and said low 
electric resistance layer provided on said peeling resistance 
and corrosion resistance layer. 



4. IThe separator of a proton exchange fuel cell 
accordiriglto claim 1, wherein: 

said separator substrate includes one kind or a 
composite material of two or more kinds of stainless steel, 
copper and! its alloy, aluminum and its alloy, and titanium 
and its alJoy. . 



5. Tl 



according t 



e separator of a proton exchange fuel cell 
) claim 4, wherein: 



said nulti-coating layer includes one kind or a 



composite 
low contact 




terial of two or more kinds of materials having 
resistance of Ni, Fe, Co, B, Pb, Cr, Cu, Ti, Bi, 



Sn, W, P, Mc , Ag, Pt, Au, TiC, NbC, TiCN, TiN, CrN, TiB 2 , 
ZrB 2 , Fe 2 B, |nd Si 3 N 4 . 

6. In\a cell stack of a proton exchange fuel cell, 
said cell stack composed by laminating a plurality of unit 
cells and a plurality of separators, each of said unit cells 



• 



composed c 



solid pol y Tier el e c t rol ytig_ membrane arranged between said 




anode and 
arranged b 
separator 
separator 
separator 



f an anode electrode, a cathode electrode and a 



cathode electrodes, each of said separators 
stween said unit cells, respectively, said 
Df said proton exchange fuel cell including a 
substrate and a multi-coating layer formed on said 
substrate, and said multi-coating layer including 



at least two layers of a low electric resistance layer, a 



corrosion 



resistance layer and a peeling resistance layer, a 



method of manuf acturing said separator of said proton 



exchange fi;el cell, comprising the steps of; 



prepa 



ring said separator substrate; and 
forming said multi-coating layer on said separator 
substrate b^* one kind or a composite process of two or more 
kinds of processes capable of forming a thin film of physical 
evaporation ptocess, chemical evaporation process, nitride 
treating process, boride treating process, carbonizing 
process, platxyig process and spraying process. 



7 . The method of manufacturing said separator of said 
proton exchange pel cell according to claim 6, wherein said 
step of forming s^aid multi-coating layer includes the steps 
of: 

forming said\peeling resistance layer on said separator 
substrate; 

.forming said corrosion resistance layer on said peeling 
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resistance layer; apd 

"~ ^ f o-rm4n<3^sa^i-d=W l.a y.e.r_o.n s aid 

corrosion resistance layer. 

8. The method pf manufacturing said separator of said 
proton exchange fuel pell according to claim 7, wherein in 
said step of forming said multi-coating layer: 

said multi-coating layer is formed using said plating 
process such that a film thickness of said low electric 
resistance layer is made at 0-02 \im or more, that of said 
corrosion resistance layer is made at 0.1 \im or more, and 
that of said peeling resistance layer is made at 0.1 \im or 
more. \ 

9. The method of manufacturing said separator of said 
proton exchange fuel cell! according to claim 7, wherein in 
said step of forming saidlmulti-coating layer: 

said multi-coating layer is formed using said physical 
evaporation plating process such that a film thickness of 
said low electric resistance layer is made at 1.0 pm or more, 
that of said corrosion resistance layer is made at 1.0 jam or 
more, and that of said peeling resistance layer is made at 
1.0 pm or more. \ 

10. The method of manufacturing said separator of said 
proton exchange fuel cell accordingVto claim 9: 
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wherein crystal orientation of each layer composing 
^a"fd s mau = t±^TO ill e r 

index (200) or (002) - 

11.1 The method of manufacturing said separator of said 
proton exchange fuel cell according to claim 9: 

wherjein porosity in said multi-coating layer is made at 
5 x 10°% ok less in terms of defective area rate. 

12. VThe method of manufacturing said separator of said 
proton exchange fuel cell according to claim 6: 

wherein material for said multi-coating layer formed on 
said separator substrate includes one kind or a composite 
alloy materiel of two or more kinds of materials having a 
lower electric resistance than that of said separator 
substrate of petallic material, ceramics material and cermet 
material . 



13. The method of manufacturing said separator of said 
proton exchange fuel cell according to claim 6, further 
comprising a step of: 

removing passive state film or oxide existing on said 
separator substrate electrically, mechanically or chemically 
before said step of forming said multi-coating layer. 



14. In a cell stack of a proton exchange fuel cell, 
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said cell s tack composed by laminating a plurality of unit 
cells^and^c ^pl.ura 1 it y__o.f _s_e_par J ato r s , each of said unit c ells 
composed oi an anode electrode, a cathode electrode and a 
solid polyn.er electrolytic membrane arranged between said 
anode and cathode electrodes, each of said separators 
arranged between said unit cells, respectively, said 

f said proton exchange fuel cell including a 
ubstrate and a multi-coating, layer formed on said 



separator c 
separator s 



separator substrate, and said multi-coating layer including 
at least twD layers of a low electric resistance layer, a 
corrosion resistance layer and a peeling resistance layer, a 
method of manufacturing said separator of said proton 
exchange fuek cell, comprising the steps of: 
preparing said separator substrate; 

forming! said multi-coating layer on said separator 
substrate by cine kind or a composite process of two or more 
kinds of processes capable of forming a thin film of physical 
evaporation process, chemical evaporation process, nitride 
treating process, boride treating process, carbonizing 
process, plating process and spraying process; 

removing said multi-coating layer electrically, 
mechanically or chemically, so that said multi-coating layer 
and said separator substrate are individually recovered; and 

reusing material of said recovered multi-coating layer 
in manufacturing s^aid separator of said- proton exchange fuel 
cell . 
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15. \ The method of manufacturing said separator of said 




C3 

es. 



si s 

sy 



proton exchange fuel cell according to claim 14, further 
comprising\the step of: 

after\ recovering said separator substrate, pulverizing 

g said recovered separator substrate electrically, 
or chemically; and 



nd resolvir 
mechanically 




reusing material of said recovered separator substrate 



ring said separator of said proton exchange fuel 



.6. {The separator of a proton exchange fuel cell 
:ding td one of claims 6 - 15, wherein: 

said separator is manufactured by using said method of 
manufacturing! said separator of said proton exchange fuel 
cell accordincA to one of claims 6-15. 
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